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and a computer. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has "been translated by computer. Sothe translation-may^ not reflect ^ the original precisely. 
2.**** s h 0 w S the word whieh ean not be translated: 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] : ‘ — • 

[Claim 1] human being’s tactile sense - the minute pressure actuator group arranged in the shape of an array with high density than 
resolution - containing— this - the tactile-sense I/S device which tells human being tactile information through a minute pressure 
actuator group 

[Claim 2] human being's tactile sense - the minute pressure-sensor group arranged in the shape of an array with high density than 
resolution— containing— this— the tactile-sense I/O device which detects human being's movement information through a minute 
pressure-sensor group 

[Claim 3] human being's tactile sense— the minute pressure actuator group arranged by turns in the shape of an array with high 
density than resolution, and a minute pressure-sensor group - containing - this - a minute pressure-sensor group - letting it pass - 
human being's movement information - detecting— a computer - inputting - the above - the tactile-sense I/O device which tells 
human being tactile information for the information processed by aforementioned computer through the minute pressure actuator 
group — V; -W. v 

[Claim 4] the above — a minute pressure-sensor group; and the above - the tactile^sense I/O device according to claim 3 with which 
the minute pressure actuator group is formed on the same substrate 

[Claim 5] a minute pressure actuator, a minute pressure sensor, and a minute heat actuator— a Jot — carrying out— this group - 
human being's tactile sense— the tactile-sense I/O device arranged in the shape of an array with high density than resolution 
[Claim 6] a minute pressure actuator, a minute pressure sensor, and the minute actuator through the electrical and electric equipment — 
a lot - carrying out— this group - human being's tactile sense - the tactile-sense I/O device arranged in the shape of an array with 
high density than resolution 



[Translation done.] 
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♦NOTICES*' • ■; 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] ' i. ; •V'?: \ ; 

[Industrial Application] Especially this invention relates to the tactile-sense I/O device used as an interface of the computer and human 
being through human being's tactile sense about a tactile^sense I/O device. 

[ 0002 ] 

[Description ofthc Prior Art] In the conventional computer system,the various information inputted into a computer from human 
being is pictures inputted through the character, figure, or picture reader inputted through a keyboard, a mouse, etc. Moreover, the 
various information outputted to human being from a computer As opposed to this which is the flat-surface picture displayed on the 
display, or the sound from a loudspeaker In the artificial reality system which attracts attention as an interface of a computer and 
human being the various information inputted into a computer from human being is information about the movement of human 
being's hand, and the movement of human being's body, and the various information outputted to human being from a computer is a 
stereogram image, a binaural-sound place, tactile information, etc. 

[0003] 

[Problcm(s) to be Solved by the Invention] However, there is a problem as shown below in the conventional artificial reality system. 

(1) Although the method using a data globe and a data suite is examined in order to carry out the direct input of the information about 

the movement of human being's hand, and the movement of human being's body to a computer about the input of the various 
information from human being to a computer, neither the data globe nor the data suite has yet resulted in the epoch-making 
breakthrough. - 

(2) Like the binaural-sound place by the stereogram image or loudspeaker connected on the display about the output of the various 
information from a computer to human being, although visuabsense information and acoustic-sense information are examined enough, 
tactile information, such as heat, electrical and electric equipment (pain sensation), stiffness, and elasticity, is not examined enough. 
[0004] The purpose of this invention is to offer the tactile-sense I/O device which can be used as an interface of the computer and 
human being through human being's tactile sense. 

[0005] 

[Means for Solving the Problem] the tactile-sense I/O device of this invention - human being's tactile sense - the minute pressure 
actuator group arranged in the shape of an anay with high density than resolution — containing — this — tactile information is told to 
human being through a minute pressure actuator group 

[0006] or human being's tactile sense — the minute pressure-sensor group arranged in the shape of an array with high density than 
resolution - containing - this - human being's movement information is detected through a minute pressure-sensor group 
[0007] or human being's tactile sense — the minute pressure-sensor group arranged by turns in the shape of an array with high density 
than resolution, and a minute pressure actuator group - containing - this - a minute pressure-sensor group - letting it pass - human 
being's movement information — detecting — a computer — inputting — the above — tactile information is told to human being for the 
information processed by aforementioned computer through the minute pressure actuator group 

[0008] here - the above - a minute pressure actuator group and the above - the minute pressure-sensor group may be formed on the 
same substrate 

[0009] or a minute pressure actuator, a minute pressure sensor, and a minute heat actuator — a lot - carrying out — this group — human 
being's tactile sense - it is arranged in the shape of an array with high density than resolution 

[0010] or a minute pressure actuator, a minute pressure sensor, and the minute actuator through the electrical and electric equipment - 
a lot - carrying out - this group - human being's tactile sense - it is arranged in the shape of an array with high density than 
resolution 
[0011] 

[Function] a pressure actuator group with the minute tactile-sense I/O device of this invention - human being's tactile sense - 
resolution - high-density - the shape of an array - arranging - each - human being is provided with the tactile information of 
TESUKUCHA by carrying out computer control of the minute pressure actuator independently, respectively 
[0012] Moreover, by arranging a minute pressure actuator and a minute pressure sensor in the shape of an array by turns A means to 
detect human being's movement through a minute pressure sensor, and to input into a computer, By forming a means to output to 
human being through a minute actuator group while synchronizing the tactile information of the force feedback and texture which 
were generated by computer with the tactile information similarly: generated by computer, on the same substrate It becomes possible to 
raise the reality of an artificial reality system remarkably, taking humanities, such as weight and a size, into consideration. 

[0013] 

[Example] Next, the example of this invention is explained with reference to a drawing. 

[0014] Drawing 1 (A) and (B) are drawings showing a part of 1st example of the tactile-sense I/O device of this invention, 
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respectively. , 

[00 15] tactile-sense I/O device 10 is shown in this drawing (A) - as - pressure actuator 12 group minute on a silicon substrate 11 - 
human being’s tactile sense - it is arranged in the shape of an array with high density; and consists jof resolution, and tactile 
information is told to human being through pressure: actuator 1 2 minute gf oup here — each — the minute pressure actuator 12 is shown 
in this drawing (B) - as - the tactile sense of human being’s fingertip - it is arranged in the shape of an array with the interval L 
narrower than resolution L0 (about 300 micrometers); ;• 

[0016] the minute pressure actuator 12 is shown in d rawi ng 2 - as - cylinder-like piezo-electric element 121 Piezo-electric element 
121 Actuating rod 122 penetrated to the centrum Piezo-electric element 121 Attached positive electrode 123 And negative electrode 
124 from - it becomes 

[00 17] In telling human being tactile information through the pressure actuator 1 2 It is the actuating rod 122 from a computer. Gas 
pressure is applied to the end face of the illustration; bottom^ and it is the actuating rod 122. While making it move to the illustration 
upper part Positive ^electrode 123 Negative electrode 124 The potential according to the control information from a computer is 
impressed in between- and it is a piezo-electric element 12 1 ; It is made to; expand or reduce to radial. Actuating rod 122 It is a piezo- 
electric element 121 about the movement magnitude toi the illustration upper part. It controls by the pinch-and-s wel 1 amount (the 
amount of expansion, and the amount of reduction)^ Consequently , it responds to control information from a computer, and is each 
actuating rod 122. Since movement magnitude can be changed, it is each actuating rod 122. The pressure applied to human being’s 
fingertip can be changed, and tactile information can be told to human being. In addition, gas pressure is the actuating rod 122. 
According to mass, it sets up beforehand. Moreover, it is each actuating rod 122 by turning off gas pressure by computer, whenever it 
tells human being tactile information. The pressure applied to human being is reset. 

[0018] Tactile-sense I/O device 1 0 shown in drawing 1 can be manufactured using the micromechatronics technology (4 2 Fujita, ’’the 
present condition of micromechatronics and: theifito Report, VoLNq, 1 991 ) using: semiconductor lithography technology. 

[001 9] Drawing 3 is drawing showing the pressure sensor for explaining the 2nd example of the tactile-sense I/O device of this 
invention. 

[0020] pressure sensor 20 minute group which shows the tactile-sense I/O device of this example to drawing 3— a silicon-substrate 
(un-illustrating) top - human being's tactile sense ~ it is arranged in the shape of an array with high density, and consists of 
resolution, and tactile information is told to a computer through pressure sensor 20 minute group here — each — the minute pressure 
sensor 20 — the tactile sense of human being's: fingertip - it is arranged in the shape of an array with the interval L narrower than 
resolution L0 (about 300 micrometers) 

[0021]: the inverse piezoelectric effect of a piezo-electric element with the minute well-known pressure sensor 20— using - pillar-like 
piezo-electric element 201 Piezo-electric element 201 Rod 202 attached in the illustration upper surface Piezo-electric element 201 
Attached positive electrode 203 And negative electrode 204 from — it becomes The pressure according to the tactile information from 
human being is a piezo-electric element 201 . Rod 202 attached in the illustration upper surface It is added to an end face and is a rod 
202. Piezo-electric element 201 By compressing, it is the positive electrode 203 . Negative electrode 204 The potential difference of a 
between changes. By inputting change of this potential difference into a computer, the tactile information from human being is 
transmitted to a computer. 

[0022] In addition, the tactile-sense I/O device of this example can also be manufactured using die micromechatronics technology 
which used the semiconductor lithography technology mentioned above like tactile-sense I/O device 10 shown in drawing 1 . 

[0023] Drawing 4 is drawing showing the pressure actuatoffor explaining the 3rd example of the tactile-sense I/O device of this 
invention, and arrangement of a pressure sensor. 

[0024] The tactile-sense I/O device of this example tells tactile information to a computer through pressure sensor 20 minute group 
while being arranged in the shape of an array by turns, constituting pressure sensor 20 minute group shown in minute pressure actuator 
12 shown in dr awi n g 2 group, and drawing 3 on the silicon substrate (un- i 1 lustrating) and telling human being tactile information 
through pressure actuator 12 minute group, as shown in drawin g 4 . in addition, pressure actuator 12 minute group and pressure sensor 
20 minute group - respectively - human being's tactile sense — it is arranged in the shape of an array with the interval L narrower 
than resolution L0 (about 300 micrometers) 

[0025] Next, operation of the artificial reality system using the tactile-sense I/O device of this example is explained with reference to 
drawing 5 . 

[0026] Human being's movement is detected through pressure-sensor 20 minute group, and is inputted into a computer. From the 
relation between the property of the world used as the object registered beforehand, or monochrome, and input (detection of 
operation), a computer describes the masking world of information, such as the target world or a variation rate of monochrome, 
movement, a force feedback, and a texture, and it outputs tactile information to human being through pressure actuator 12 minute 
group, making it synchronize with visual-sense information or acoustic-sense information. 

[0027] Next, the example of 1 composition which constitutes pressure actuator 12 minute group and pressure-sensor 20 minute group 
on the same silicon substrate is explained with reference to drawing 6 . 

[0028] In the example of composition shown in drawing 6 , the dielectric layer 32 is formed on the silicon substrate 31. Hole 31 1 for 
making a silicon substrate 3 1 and a dielectric layer 32 pass gas And hole 321 It is punctured, respectively and is the hole 321 of a 
dielectric layer 32. The opening-and-closing section 36 is formed in the drilled portion. Moreover, in the opening-and-closing section 
36 and the dielectric layer 32 which counters mutually, the 1st electrode 341,342 is formed in the opening-and-closing section 36 of a 
dielectric layer 32, respectively, and the 2nd electrode 3 51 ,3 52 is formed in the illustration upper surface of the opening-and-closing 
section 36: Furthermore, the actuating rod 33 is formed in the illustration right end of the opening-and-closing section 36 (T. Ohnstin, 
MIGROMACHINED SILICON MICRO VALVE, Proceedings IEEE Micro Mechanical Systems, p 95, 1990). 

[0029] It can be made to function as a minute pressure actuator 12 which showed the actuating rod 33 to drawing 2 by changing the 
potential difference between the 1st electrode 341 and the 1st electrode 342 according to the control information from a computer, and 
moving the opening-and-closing section 36 in the illustration vertical direction. Moreover, after changing gas pressure into the state 
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where it controlled by the computer, changing into an electrical signal the pressure information from human being who joins the 
actuating rod 33 by the 2nd electrode 351,352 of a couple and giving electrical treatment, such as amplification and filtering, to this 
electrical signal, it can be made to function by inputting into a computer as a minute pressure sensor 20 which showed the actuating 
rod 33 to drawing 3 . : : 'v. v '.V. \ 

[0030] Drawing 7 is drawing showing arrangement of the pressure actuator for explaining the 4th example of the tactile-sense I/O 
device of this invention, a pressure sensor; and a heat actuator. ■ r ■ : ‘ ~ 

[0031] As tactile information to human being, it can also carry out through heat besides carrying out through a pressure, namely, it is 
shown in drawing 7 by making into a lot the minute pressure sensor 20 shown in the minute pressure actuator 1 2 to which it was 
shown in drawing 2 . and drawing 3 . and the minute heat actuator 41 constituted from a M1ANGU type resistor -- as -- this group -- 
human being's tactile sense — you may arrangein the shape of an array Iwith the interval L narrower than resolution L0 (about 300 
micrometers) . ’’ ,. r : !.-:> v r -y : 

[0032] In additibn; in Ihe tactile-sense PO device of this example, although the heat actuator 41; was;,combined, you may combine 
similarly the actuator through the electrical and electric equipment constituted using the potential difference between microelectrodes. 
[0033] D raw ing 8 (A) and (B); ^drawings showing the pressure actuator for explaining the 5th example of the tactile-sense I/O 
device of this invention, ^respectively. 

[0034] As the tactile-sense I/O device of this example shown in this drawing (A), the minute pressure actuator 50 with which the 
centrum was trichotomized by the 1st or 3rd centrum 51 1-513 by which internal pressure is controlled by the computer, respectively is 
arranged in the shape of an array, each, as the internal pressure of the 1st of the minute pressure actuator 50 or the 3rd centrum 51 1- 
513 is controlled by the computer, respectively and is shown in this drawing (B) each - by changing the density of the direction ofa 
flat surface of the minute pressure actuator 50, theque SUSHA information can be told to human being from a computer 
[0035] In the above explanation, it cannot be overemphasized that it is that ****** takes into consideration the resolution of the tactile 
sense which changes with bodily parts, and can apply to every bodily portion focusing on the theque SUSHA information on a 
fingertip. Moreover, at this time, when the flexibility ofa force feedback is large, it is also possible to use combining a well-known 6 
flexibility master MANYUPI rate etc. and the minute actuator of this invention. 

[0036] L ; / . •' // f. ; ‘y ' ;-f.. 'iC ^ •; 3 # ‘ ‘ ‘ . ... 

[Effect of the Invention] Since this invention is constituted as above-mentioned, it does the following effect so. 

(1) Also about the tactile sense currently used only in the form where the visual and auditory senses are mainly compensated until 
now, things used positively, such as texture information, become possible. 

(2) Taking into consideration a humanity called conventional weight and a conventional size on the data globe and data suite which 
are an input unit to a computer, by having established. a means to actuate by the print-out from a computer,, it becomes possible to give 
simultaneously tactile information various in the form synchronized with the. visual-sense information described by computer, and 
improvement in remarkable actual feelings will be obtained in an artificial reality system. 



[Translation done ] 
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♦NOTICES* 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 




TECHNICAL FIELD 



[Industrial Application] Especially this invention relates to the tactile-sense I/O device used as an interface of the computer and human 
being through human being's tactile sense about a tactile-sense I/O device. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any if 
damages caused by the use of this translation. : 




IThisfo^ translated by computer. So the translation may not reflect the original precisely . 

2 * * * *; shows /the word whichcannotbetfanslated. 1: : 

3. In the drawings, any words are not translated. ^ - • 



DESCRIPTION OF DRAWINGS^ i; : 



[Brief Description of the Drawings] 

[Drawing 1 ] It is drawing showing a part of 1st example of the tactile-sense I/O device of this invention, and (A) is a perspective 
diagram and a part of (B) is an enlarged view. 

[Dra w ing 2] If is the perspective diagrarri showing the composition of the pressure actuator shown in dr awin g 1 . 

[Drawing 31 It is drawing showing the pressure sensor for explaining the 2nd example ! of the tactile-sense I/O device of this invention. 
[Drawing 41 It is drawing showing the pressure actuator for explaining the 3rd example of the tactile-sense I/O device of this 
invention, and arrangement of a pressure sensor. 

[ Drawin g 5] It is drawing showing the informational exchange with the artificial reality structure of a system and the computer, and 
human being who attract attention as an interface ofithe computer and human being for explaining operation of the tactile-sense I/O 
device shown in drawing 4 . •.•-*. ■ 7 ; ->77 .*;'*:•* :; -i .;>/• • 

[D rawi ng 6 ] It is drawing showing the example of 1 compos constitutes the minute pressure actuator group shown in 

drawin g 4 ,;and a minute pressure-sensor group on the same silicon substrate. 

[Drawing^] It is drawing showing arrangement of the pressure actuator for explaining the 4th example of the tactile-sense I/O device 
of this invention, a pressure sensor, and a heat actuator. 

[Drawing 81 It is drawing showing the pressure actuator for explaining ;the 5th example of the tactile-sense I/O device of this 
invention, and drawing in which r ( A) shows the composition of a minute pressure actuator, and (B) are drawings showing operation of 
a minute pressure actuator. 

[Description of Notations] ‘ : '.r 

10 Tactile-Sense I/O Device 77 v 77 /' : ' A 7 

1 1 Silicon Substrate . . 

12 50 Pressure actuator * 7:;l.-7v '". 7 ; 

121,201 Piezo-electric element 7 ! ! 

=122 Actuating Rod . ; .. ; ‘ •. 

123.203 Positive electrode 

124.204 Negative electrode 
20 Pressure Sensor 

202 Rod 

3 1 Silicon Substrate ; 

311,321 Hole : , 

32 Dielectric Layer • • ' • " 7/ ' 

33 Actuating Rod 
341,342 The 1st electrode 

351,352 The 2nd electrode "n./- ; "../ 7 : - : r '- 1 7; ^ .'••'7=7/" • 

36 Opening-and-Closing Section ; : '7 ’• j . 

41 Heat Actuator 

511 1st Centrum 

512 2nd Centrum • -/';-7 •. 

513 3rd Centrum ' . 

L Interval '• 7 



[Translation done ] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation . 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated; 

3,In the drawiingSj any words are not translated; 



DRAWINGS 



Drawing 11 
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[Drawing 5] 

3 jl — ? Xti 
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